CASE REPORT
A 68-year-old male patient was noted to have pneumoperitoneum with sub-diaphragmatic gas and a Rigler sign ( Figure 1 ) on routine surveillance chest radiograph. For the last year, he was on weekly subcutaneous tocilizumab 162 mg. The patient was admitted for emergency imaging to exclude a bowel perforation. Contrast-enhanced computed tomography of the abdomen showed widespread intramural bowel gas throughout the colon without obvious perforation ( Figure 2 ). There was a suggestion of small bowel stricture. As there was no clinical evidence of peritonitis or perforation, the patient was discharged from hospital. Tocilizumab therapy was withheld due to the theoretical risk of bowel perforation. A written informed consent was obtained from the patient.
Ten years previously, he presented with symmetrical polyarthritis. Serology revealed a positive rheumatoid factor and citrullinated C-peptide, antinuclear and anti U1-ribonucleoprotein (RNP) antibodies. His complement levels were normal and antibodies against cardiolipin, Ro, Sm, Jo-1 and double stranded deoxyribonucleic acid were negative. A diagnosis of rheumatoid arthritis (RA) was established.
He was started on weekly oral methotrexate (10 mg). Three months later, golimumab 50 mg monthly subcutaneous injections were added with a good response. Fifteen months later, he developed interstitial lung disease. Golimumab and methotrexate were stopped and he was started on leflunomide 20 mg daily. His antibody profile did not change. Fifteen months later, he developed livedo reticularis, digital vasculitis, and peripheral neuropathy. This was treated with prednisolone and withdrawal of the leflunomide. The prednisolone was gradually tapered off and tocilizumab was started. His arthritis and the vasculitic process responded to therapy.
Three months after admission, repeat chest radiographs demonstrated resolution of the pneumoperitoneum prior to starting hyperbaric oxygen therapy. Nonetheless, the patient underwent two courses of hyperbaric oxygen therapy.
A follow-up small bowel magnetic resonance imaging study demonstrated a probable 20 cm stricture of the terminal ileum. Diagnostic laparoscopy failed to show any abnormality. Colonoscopy showed two sessile polyps in the ascending and transverse colon which were removed. The terminal ileum could not be entered.
DISCUSSION
Tocilizumab is a recombinant human interleukin-6 (IL-6) immunoglobulin G1 monoclonal antibody that competes for both membrane-bound and soluble forms of IL-6 receptors, decreasing signal transduction through gp130.
1 IL-6 exerts pleiotropic effects on innate and adaptive immunity including orchestrating the acute phase response, neutrophil recruitment and T cell differentiation. 2 IL-6 signaling is an important part of the proinflammatory cytokine milieu which initiates and perpetuates inflammation in RA. 3 Therapeutic targeting of the IL-6 pathway with tocilizumab is now an evidence-based option for treating selected patients with RA. [4] [5] [6] [7] [8] Well-documented adverse effects of tocilizumab include anaphylaxis, severe or atypical infections, gastrointestinal perforation, malignancy, bone marrow suppression, and derangement of liver enzymes.
Pneumatosis intestinalis is a radiologic sign defined by the presence of gas within the intestinal wall.
9-11 PI often presents as an incidental finding on abdominal imaging in asymptomatic patients, but it may occur in the context of life-threatening intestinal pathology, such as acute intestinal ischemia.
11 Many patients present with vague, usually mild abdominal symptoms such as diarrhea, hematochezia, abdominal pain, constipation, weight loss, and tenesmus. 11 It is difficult to determine whether symptoms are due to PI itself or to the underlying cause, if an underlying cause is present. In 15% of cases, no specific underlying etiology has been identified. 1, 11 Recognized secondary causes of PI include ischemic colitis, necrotizing enterocolitis (in infants), and instrumentation of the gastrointestinal tract, infectious colitis, immunocompromised states, chronic lung disease, and immunosuppressive drugs such as glucocorticoids. 11 It has also been associated in rare cases with primary amyloidosis, autoimmune connective tissue, and vascular diseases. 10 The pathogenesis of PI is poorly understood. The mechanical theory proposes gas tracks from the intestinal lumen via the mucosa or from the lungs via the mediastinum entering the intestinal wall. The bacterial theory proposes that gas-forming organisms such as Clostridium perfringens breach the mucosa and subsequently generate gas-filled pseudocysts. These theories are not mutually exclusive.
The natural history of pneumoperitoneum associated with PI is also poorly understood. 10 Various reports in the literature described cases of PI-associated pneumoperitoneum which led to unnecessary abdominal surgery, with no evidence of perforation visible at operation. [11] [12] [13] [14] Tocilizumab is associated with an unexplained increased rate of bowel perforation. 15 The British Society for Rheumatology guidelines recommend using tocilizumab with caution in patients with a history of diverticular disease, and suggest that the concomitant use of non-steroidal antiinflammatory drugs or glucocorticoids increases the risk further. 5 The rate of perforation is approximately 2.7 per 1,000 patient-years, as compared to 0.2 to 0.6 per 1,000 patient-years for patients with RA receiving other disease modifying anti-rheumatic drugs. Interestingly, the majority of patients who develop bowel perforation on tocilizumab do not have preexisting diverticular disease, possibly because of the uncertainty regarding the increased risk of perforated diverticula. Many of these patients presented with mild, non-specific symptoms rather than with an acute abdomen. This finding may be due to masking of the systemic inflammatory response by tocilizumab or due to a benign underlying etiology. 16 We propose that in this case, tocilizumab predisposed to the development of PI. Subsequently, rupture of an intramural gas-filled pseudocyst led to pneumoperitoneum in the absence of frank intestinal perforation.
The observation that withdrawal of tocilizumab was followed by rapid resolution of the pneumoperitoneum adds weight to our hypothesis. It was also possible that PI was secondary to the suspected ileal stricture, and that tocilizumab merely promoted the development of pneumoperitoneum while dampening the accompanying inflammatory response that one would expect. The significance of the positive anti U1-RNP antibodies in our patient is not clear.
Despite the lack of a definitive explanation for this patient's condition, we believe that this case highlights a novel potential complication of tocilizumab therapy. To our knowledge, there are no published case reports in the literature linking tocilizumab and PI. This case demonstrates that tocilizumab may be associated with the development of PI and subsequent pneumoperitoneum. This clinical picture may be alarming if the clinician is unfamiliar with the condition, and may lead to unnecessary investigation and management, including unnecessary emergency laparotomy.
Further studies are required to elucidate the relationship between tocilizumab and bowel perforation. It will be of great interest to document the findings of PI in cases of tocilizumabassociated bowel perforation, as PI may explain this mysterious and worrying adverse effect.
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